ABSTRACT: Wild apricot is distributed widely in China, and its kernel has been used as a raw material for oils and proteins. Although wild apricot oil is a rich source of unsaturated fatty acids, there are few reported findings on the toxicological aspects of pressed wild apricot oil. Thus an acute toxicity study was carried out with a refined wild apricot oil in albino Sprague-Dawley rats to assess its suitability as edible oil. We included 2.25 mg amygdalin/ml in refined apricot oil and used the maximum tolerated dose test to evaluate the acute toxicity of the refined apricot oil. It did not result in any kind of abnormal behaviour in rats. No mortality was observed during 17 days in male rats or 15 days in female rats after treatment.
INTRODUCTION
Wild apricot kernels are dry mature seeds of Armeniaca sibirica L. (Siberian apricot) and A. vulgaris Lam. (common apricot) which are important species in the mountainous areas of northern China. The fruit of the wild apricot variety is nearly round in shape and has a smaller diameter than the cultivated variety. It is not palatable as it contains high acid and low sugar, whereas the cultivated variety is edible and used as a table fruit. Apricot kernels are important raw materials for the production of various products including oils and proteins. About 40-56 g of oil is present in 100 g of wild apricot kernel 1 . Apricot pits have been widely used in Chinese traditional medicine to treat asthma, aplastic anaemia, and tumours 2 . They can also be used as lubricants, cosmetics, and surfactants 3 . Recently, researchers have examined the use of the wild apricot oil in many areas 1, 3, 4 . Although most of these studies suggest that the wild apricot oil is suitable for human consumption, they have found that wild apricot oil also contains up to 8% amygdalin 5, 6 . From our production experience and detection, amygdalin or HCN inevitably enters the apricot oil during the cold pressing process 7 . Both amygdalin and HCN can cause acute intoxication and chronic syndromes of the human central nervous system. The presence of these toxic substances presents a challenge to the usage of kernel-derived products for human or animal consumption 5 . As few findings reports the toxicological properties of wild apricot oil, we used albino Sprague-Dawley (SD) rats to assess its suitability as edible oil.
MATERIALS AND METHODS
Wild apricot pits were obtained from market in Zhenyuan county, Gansu province. The pits were decorticated and the kernels obtained powdered and then extracted with a hot and cold dual-use screw presser (Zhengzhou Penguins grain and oil machinery co. Ltd, Henan province, Machine model: 6YL-800 RL). The obtained yellow crude oil with a faint odour was then refined using water and centrifugation to reduce the cyanide content.
D-Amygdalin (D-mandelonitrile β-D-glucosido-6-β-D-glucoside) was purchased from Sigma Chemistry Co. Ltd, Germany.
Experimental animals
Specific pathogen-free SD rats were obtained from Experimental Animals Centre in College of medicine of Xi'an Jiaotong University. All rats were divided into two groups according to sex.
Acute toxicity in rats
The test of maximum tolerated dose was used to evaluate the acute toxicity of refined wild apricot oil added amygdalin 8 . Rats used for the study were bred and maintained in-house. They were housed in plastic cages (10 animals per cage, segregated by sex) under the same conditions.
Experimental procedure
The rats were given food and water ad libitum. The animal room temperature was set within the range of 23 ± 3°C and relative humidity in the range of 40-70%. The test substance was administered by oral gavage using a blunt needle and syringe adapted for the purpose 9 . We used 20 rats (10 male and 10 female, weight between 180 and 220 g). Food or water was withheld for 1 h after drug administration. Rats were closely observed during the initial 4 h after the administration, and then once daily during the following days. Gross morphological, physiological, behavioural changes, and mortality were closely observed for 14 days. The following behavioural changes were closely observed: hyperactivity, ataxia, tremors, convulsions, salivation, diarrhoea, lethargy, sleep, and coma [10] [11] [12] . Then the rats were allowed to access standard rodent pellet diet (provided by Xi'an Jiaotong University) for 2 weeks after gavage. Body weights and food consumption were recorded daily.
At the time of autopsy, blood was collected from the rat femoral vein while the animals were under chloral hydrate anaesthesia (10%, ip). Blood from each animal was collected in a glass vial containing EDTA-K2 anticoagulant for haematology. Blood routine examination was determined by STAC Cell Analyser CA-500. The blood parameters measured included: red blood cell count (RBC), haematocrit (HCT), mean corpuscular volume (MCV), red cell distribution width (RDW), white blood cell count (WBC), lymphocytes (LYM), mononuclear cells (MON), neutrophil granulocytes (GRA), platelet count (PLT), thrombocytocrit (PCT), mean platelet volume (MPV), platelet distribution width (PDW), and haemoglobin (Hb) 13 . The organ such as heart, liver, spleen, lungs, kidney and thymus were quickly removed and weighed individually after cleaned in normal saline and dried on filter paper 14 .
RESULTS

The amygdalin content of test substance
Cyanide contents of refined apricot oil were determined by isonicotinic acid/barbituric acid spectrophotometry 7 . In this study, the cyanide content of refined apricot oil was 0.11 mg HCN/kg, equivalent to 1.67 mg amygdalin/kg (density of oil is 0.9 g/ml). According to previous studies, the LD 50 of amygdalin was about 522 or 880 mg/kg bw 9, 15 , and LD 10 was about 250 mg/kg bw 15 . Assuming that the poisoning effect follows a linear relationship, we calculated LD 0 = 250− 1 4 (522−250) ≈ 180 mg/kg bw. Since the intragastric administration volume was 4.0 ml/200 g bw 8 , so the test substance dose was about 9 mg amygdalin/ml. Finally, we chose 2.25 mg amygdalin/ml as the test substance concentration, because it had a better uniformity than the estimated dosage.
All rats had similar initial weight. After oral administration, male rats grew rapidly while female rats grew slowly (Fig. 1) . Similarly, water and food intake of male rats were higher than that of the female rats (Fig. 2) .
Rats were sacrificed and dissected for anatomical studies after anaesthesia. There were no obvious abnormalities to the organ and tissue, i.e., heart, liver, spleen, lungs, kidney, thymus, and with a normal organ relative weight for all the rats (Table 1) . Also, the blood parameters were within a normal range for both male and female rats ( Table 2) . Water and food intake/g Fig. 2 Water and food intake after oral administration M-W: male rats water consumption, M-F: male rats food consumption, F-W: female rats water consumption, F-F: female rats food consumption. 
DISCUSSION
Several studies have reported on the toxicity of amygdalin 9, 15, 16 . In this study we chose 2.25 mg amygdalin/ml as a parameter of test substance. Results showed that this special wild apricot oil had no acute toxicity to SD rats of either sex. We had previously estimated an LD 0 between 180 mg/kg bw or 514 mg/kg bw amygdalin 12 , and in this study, we chose test of maximum tolerated dose to evaluate the acute toxicity of mixture of refined wild apricot oil and added amygdalin. The dosage was equivalent to 36 mg/kg bw.
The rats obtained similar value on haematological parameters with normal ones, such as RBC, Hb, MCV, PLT, WBC, LYM, and MON as well as visceral organ coefficient 13, 17, 18 . Neither the organ relative weights nor the external macroscopic morphology were altered by wild apricot oil. Thus wild apricot oil with high level amygdalin had no acute toxicity to SD rats.
The test substance (2.25 mg amygdalin/ml in refined apricot oil) was an equivalent dosage for rats of about 1347 times that of the refined oil or 23 times that of the crude oil (6.45 mg HCN/kg). Rats administered with the special refined apricot oil did not show any kind of abnormal behaviour, during initial 1 h after drug administration. No mortality was observed during 17 days in male rats or 15 days in female rats after treatment. Refined wild apricot oil may be safer than the test substance. According to MOHC standards, the refined wild apricot oil is an innoxious substance 8 . Digested bitter apricot oil had no toxicity to Wistar rats for a 13-week feeding study 19 . Compared to digested bitter apricot oil, the refined wild apricot oil has a small amount cyanide. A further subacute toxicity study with refined oil may take for its safety evaluation.
